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FOREWORD 
The author of this bulletin, long familiar with agricultural con-
ditions in Europe, measured during 1925-6 a large number of growing 
cattle on the Continent and the British Isles. He has embodied there-
sults in a dissertation for the Ph.D. degree, presented to the graduate 
school of the University of Missouri under the title of A Historical 
Investigation of Five European Breeds of Cattle with Special Reference 
to the Influence of Environmental Factors on Growth and Development. 
Unfortunately it is not practicable to publish the enormous amount 
of numerical and descriptive material thus presented. So the writers 
of this note, under whose direction the research was carried out, con-
densed the material to a volume more suitable for publication. The 
original manuscript is on file at the University of Missouri Library. 
The condensation necessitated the elimination of all tabular data, 
presenting them in graphic form only, and leaving out most of the his-
torical and descriptive matter. 
A. C. RAGSDALE AND SAMUEL BRODY 
GROWTH AND DEVELOPMEN-T 
With Special Reference to Domestic Animals 
XIII. The Influence of Certain Geographical and Historical Conditions 
on the Physical Development of Lombardy, Brown Swiss, Brit-
tany, Dairy Shorthorn, Ayrshire, and Beef Shorthorn 
Breeds of Cattle. 
JOHN ASHTON* 
INTRODUCTION 
This bulletin describes the results of an historical investigation of 
the development of the Lombardy, Brown Swiss, Brittany, Ayrshire, 
and Shorthorn cattle. It differs essentially from historical investigations 
as traditionally conducted, which are ordinarily confined to library stud-
ies, examining documentary evidence relating to the subject under 
investigation. The writer has spent the major portion of his time in the 
field, visiting the native homes of the several breeds of cattle, studying 
the conditions of environment-both natural conditions and those 
created directly or indirectly by man-which may have been factors in 
moulding the characteristics of the breeds; and, measuring the relative 
skeletal development of typical representatives of the several breeds for 
the purpose of correlating the results of these measurements to the en-
vironmental conditions which have been instrumental in the develop-
ment of the specific characteristics as revealed by these measurements. 
In other words, the writer has attempted to adopt the methods of nat-
ural science, which consist primarily in quantitative measurements of 
the phenomena under consideration, and the correlation of the results of 
measurements with the causative agencies which are assumed to govern 
the given phenomena. 
More than 1,500 head of cattle of the aforementioned breeds were 
measured during the course of the work. The following measurements 
were taken: Height at Withers (measurement No. 1); Heart Girth (No. 
18); distance from Shoulder to Ischium (No. 16); distance from Shoulder 
to Hips (No. 14); distance from Withers to Hips (No.12); Width of Loin 
(No. 7); Length of Head (No. 8). 
The points of anatomy and the measurements taken are illustrated 
graphically in Fig. 1. Several other measurements are also indicated in 
Fig. 1, which are not discussed, however, in this bulletin. 
The general plan was to select the geographical center of each breed 
as a starting point then to visit the surrounding farms. This assured a 
supply of the most typical animals. 
*See Biographical Note, page 67. 
6 MISSOURI AGRICULTURAL ExPERIME NT STATION 
10 
Fig. 1. The points of anatomy an d of t he me~surements t ake n o f .the cattle referred to in t ables 1 to 6 and Figs. 2 to 20. 
In the case of the Lombardy breed, the celebrated Lomellina dis-
trict in the Po Valley, on the right bank of the river was selected. Work 
was first begun at the rich farms near Mezzana Bigli, and then Mede was 
made the center of excursions to the surrounding farms. This is the 
region where the Lombardy dairy cow is found probably in greatest 
numbers. 
In Switzerland the Canton of Schwyz was made the center of in-
vestigation. The investigation included the famous monal'itery at Ein-
siedeln reputed to be the cradle of this breed and where the animals have been bred during a period of a thousand years by the predecessors of 
the present incumbents of this rich monastery. 
In Brittany, the town, or village, of St. J ean-Brevelay, the center 
of the diminutive Brittany breed, was selected. 
In England, the starting point was chosen at the large herd of Dairy 
Shorthorns of R. W. Hobbs and Sons, Kelmscott, Lechlade, Glouces-
tershire. From here the work proceeded to the English Royal Show at Chester, followed by visits to the Scottish Highland show at Glasgow. 
A few measurements were also made on several minor breeds such 
as the mountain breeds in Italy and the Simmenthal breed near Zurich 
but the data are too few for presentation in this bulletin. 
For purpose of comparison a series of measurements were carried 
out on the Scotch Shorthorns at Sni-A-Bar Farms, Grain Valley, Mis-
soun. 
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THE BREEDS 
1. Lombardy Breed 
The country in which the measurements were made is exceedingly 
fertile, and very rich in dairy cattle. But the very intensive methods of 
cultivation necessitates keeping the animals off the land and in the 
barn and feeding them under the soiling system. 
The cattle are nourished during the summer on grasses, having two 
origins. First, the ordinary irrigated meadow, and second, from the water 
meadow or ldarcita which are irrigated in the winter as well as the 
summer and which yield grass ten months a year under the stimulus of 
superphosphates and nitrates. 
The Lombardy Cattle are more of a type than a distinct breed. 
The foundation of them is the same parent stock (Bas primigenius) 
that gave rise to the Piedmont and the other breeds and sub-breeds of 
white, silver-gray, or cream-colored cattle that one sees in N orthern 
and central Italy. 
The development of the dairy qualities of these cattle was well-
known to Virgil (born on his father's farm near Mantua, Lombardy, 
October, 70 B. C.) who wrote in Georgics III, lines 180-4: "Nor let the 
cows 
Brim the white milk-pails full, as used to be 
The habit of our father:;, but each day 
Give generous udders to their offspring dear." 
The usual milk yield of a Lombardy cow is 3000 litres of milk a 
year. But some reach 5000 litres. 
The oxen of this breed are used for work. A fact of interest to the 
student of the influence of sex on growth is that the oxen are much larger 
in skeleton than the bulls. Two oxen were measured with the following 
results. 
Height at Heart From Shoulder Withers to Width Le{Jfeth of Withers Girth Point of to Hip Hips of Loin ead Shoulder to 
Ischium 
Cms. Cms. Cms. Cms. Cms. Cms. Cms. No.1 162 215 189 126 104 48 65 No.2 162 213 191 135 108 49 63 
Although the oxen have great depth of chest when viewed laterally, 
yet the spring of forerib is rather poor and the relative width of chest 
as seen from a frontal view is a little narrow in comparison with a bull. 
Indeed the thoracic perimeter is only mediocre, having regard to the im-
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mense size of these oxen in their skeletal development. This phenomenon 
however, is common to emasculated animals of the bovine race which 
are kept for work purposes. The ox changes much in form after castra-
tion, especially when used at laborious work. The physiological demands 
of the animal become modified to suit its new needs. These two animals 
while unusually tall were rather thin after heavy plowing in the rice 
fields. Other oxen measured were greater in heart girths, but not so high 
at withers. 
All the measurements of Lombardy cattle were taken in the Lomel-
lina district within a radius of ten or twelve miles of Mede and Mez-
zana Bigli, on the northern bank of the river Po. This particular district, 
under the elaborate system of irrigation in vogue, is one of the most 
productive regions in the world. It is almost incredible to note the num-
ber of people and livestock maintained on an average Azienda or Cascina, 
as the farms are called, and it was a matter of surprise to the writer, 
coming from a country where agriculture has been depressed during the 
last six years to observe that all of these rich farms were paying hand-
some profits. Mixed farming is the rule. Large crops of wheat, rice, 
maize, and hay are grown. The keeping of dairy cattle fits in well 
with the system. Money comes in from the dairy each month, and 
the animals, being stall-fed almost throughout the year, make a tre-
mendous amount of manure to be employed in the maintenance of 
soil fertility, for there is a large drain of fertility through the sale of the 
cereal crops. 
On referring to the charts, it will be seen that the Lombardy animals 
are not so highly developed physically as the Swiss cows measured. The 
Italian cattle, on the whole, get little exercise. Only after the cereals 
have been harvested are they allowed to graze the fields to some extent. 
Their life in general does not conduce to a great development of lung 
power, and it would hardly be expected that they would show so great a 
heart girth as those cattle which obtain an abundance of exercise. There 
is some interchange of cattle with those herds that lead a sort of a wan-
dering existence during a part of the year, going up in theAppennines and 
on the Italian Alps during the summer, and back to the plains in the 
autumn. These herds are not very numerous, but they help to keep up the 
constitution and physique of the sedentary cattle when crossed with them. 
The cattle barns in general are long, rather low, stone buildings 
with walls of great thickness, which tend for warmth in winter and cool-
ness in summer. The animals stand in two long rows on each side, heads 
to the wall. The center alley-way is about five or six feet wide. The stalls 
are about one foot higher than the broad gutters. The urine as well as 
the manure is carefully preserved. The calves and younger animals are 
kept tied at one end of the barn and are arranged according to age. 
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2. The Brown Swiss Breed. 
Quite in contrast to Lombardy, the winters in Switzerland are long, 
the growing period short, and in place of cultivated crops one finds a 
pastoral country. The animals are hardy, strong, like the hardy moun-
taineers who breed and herd these cattle. 
The following table gives the milk yield of 14 cows in Schwyz and 
St. Gall: 
Average Annual yieldMilkper cow _________________ __ 3, 150kg: 
Annual yield per 1,000 kg's. live weight ___ ______ 9,107 kg. 
Fat content of milk --- - ----------- - ----- - -- 3.60% Solid substance ____ ----- - - --_--- - __ - ------- 12.76% Yield of fat per year per cow_________ ________ 185.3 kg. Yield off at per year and per 1000 kgs. live w't- 327.6 kg. Live weight of cows ________ ______ ______ ___ ,__ 576 kg. 
Minimum Maximum 
3,838 kg. 7,315 kg. 
6,733 kg. 13,062 kg. 
3 . 13% 3.89% 
12 .09% 13.37% 
144.4 kg 269 .6 kg. 
240. 7 kg 481.0 kg. 
431 kg. 637 kg. 
The four lactation periods which showed the highest amounts were 
as follows: 
!_ ______ _ _ _ _ 
Per Lactation Period 
9,308 kg. 
Per 365 Days 
6,585 kg. 
7,315 kg. 
6,223 kg. 
7,053 kg. 
Average Fat Content 
3 .61 % 7,595 kg. 
7,979 kg. 
7,983 kg. 
3. 68 % 
3 . 50% 
3 . 65% 
2 __________ _ 
3 __________ _ 
4 __________ _ 
At the municipal dairy owned b y the city of St. Gall44 cows were 
tested from the year 1913 to 1920. On the estimate of 365 days per 
lactation period the average yield was 4,380 kg. milk. Comparing the 
cows of the difl"erent establishments in various parts of the country, it 
is noticed that the amount of milk agrees rather closely, on the average. 
In all cases the cows were pastured on the higher Alps during the summer. 
Owner Sporri, St. GaiL __ ______ _ _ 
Maggi, Kempthal, Zurich __ 
Stadler, Meggen, Lucerne •• 
• Ineichen, Sentenhof, Aargau 
Number Animals Yearly Yield milk Average per cow 9 44,317 kg. 4,924 kg. 
21 93,361 kg. 4,446 kg. 5 23,637 kg. 4,727 kg. 19 83,056 kg. 4,371 kg. 
In an experiment to determine the relation between live weight and 
yield of milk, the Ineichen and Maggi establishments tested 14 and 20 
cows having average live weights of 561 and 589 kilos, respectively. In 
the same order the average yields of milk were 4,337 and 4,668 kg., 
showing a production of 772 and 767 kilos, respectively, for each 100 
kilos of live weight. It will be noticed in this particular case that the 
lighter herd showed the highest production in relation to the size of the 
animals. These results, we are told, were obtained under the usual 
conditions of feed and care, without any special attention. 
Of course, as with all dairy breeds, individual animals frequently 
make much higher records. At the great annual fair held at Milan, in 
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1923, August Mettler of Schwyz-Seewen and Burgi-Gretener of Arth 
each entered two of their best cows in the milking contest. The follow-
ing are the official records for the 24-hour period: 
N arne of Animal 
Svitta 
Rigi 
Favorite 
Alma 
Amount of Milk, kg. 
Morning 13.6 
Evening 16.3 
Total 29.9 
Morning 15.3 
Evening 14.8 
Total 30.1 
Morning 12.4 
Evening 14 . 5 
Total 26.9 
Morning 14.2 
Evening 14.8 
Total 29.0 
Fat Content Amount of fat, kg. 
4.0% 1.1634 
3.8% 
3.5% 
3.8% 
4.3% 
3.8% 
3.9% 
3.9% 
1.0979 
1.0842 
1.1310 
Contrary to the usual £ndings it will be observed that the cows gave 
more milk at the evening milkings. The Union of Brown Swiss Cattle 
Breeding Associations have established a rather extensive system of 
milk controls throughout the cantons where this breed dominates. 
When fat, the cows fetch good prices as beef animals. Full grown cows 
of the heavy type weigh as much as 650 kilos and more when fat, and the 
bulls 900 or more kilos when in good condition. The weight of these 
cattle varies according to the locality and quality of the animals. The 
higher the altitudes, as a general rule, where the cattle have been kept 
through several generations, the smaller the animals. At the Lausanne 
Exposition in 1910, the mean weight of the cows exhibited there was 
670 kilograms and for adult bulls 884 pounds. 
Brentana, as a result of his investigations on the weights of Brown 
Swiss cattle slaughtered at the Parma, Italy, abbatoirs, found that cows 
averaged 495 kilos, with a maximum of 670 kg. and a minimum of 380 
kg. Similarly for bulls the average was 670 kilos live weight, with a 
maximum of 790 kg. and a minimum of 640 kg. 
The strongly developed skeleton of the Brown Swiss breed is one of 
its chief characteristics. This foundation structure of powerful frame-
work supports a strong muscling, while the respiratory and digestive 
apparatus are fully in keeping with the general rustic strength of the 
whole body. The manner in which the Swiss cattle are kept and the 
peculiarly severe climatic conditions during a large part of the year are 
conducive to the breeding of only strong cattle. The cows are ravenous 
eaters, a fact which is quickly impressed on the visitor to Switzerland. 
This is a breed which has been developed on grass in summer and hay 
in winter. Many of the farmers in Schwyz assured the writer that they 
never fed concentrated feed to their cattle. 
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Other factors which have played their role in the inheritance of the 
strong skeleton of the Brown Swiss cow are the quality of the soil, in 
so far as the calcium content is concerned, and the unusually beneficial 
exercise to which the animals are subjected in grazing the mountain 
pastures. One frequently sees animals of this breed in Switzerland graz-
ing pastures so steep that it seems as if they must have glue on their feet 
to make them stick and keep their balance! 
It will be noticed on examining the graphs that the Brown Swiss 
has a relatively long back and a long head. The spinal column is very 
strong. This strength of back must be due in great part to the fact that 
the cattle of this breed have grazed the steep pastures for centuries. 
And the large hoofs are centainly an adaptative modification to assist 
the animal in clinging to ,teep inclines. The animals usually graze with 
their head uphill, so that the mass of weight must be supported by t 1e 
back, loin, and hindquarters, with a great strain on the hocks and leg 
tendons (the unusual development of the hocks and hind pastern joints 
is quite noticeable). A short back, in order to support the strain, would 
need to have a spinal column out of all proportion in size to the rest of 
the skeleton. Again, those who have done much riding in mountainous 
country cannot fail to have noticed the tremendous strain exerted by 
the loin and croup muscles and the whole posterior portion of the horse's 
body when ascending steep inclines. Conversely, on descending steep 
declivities, the animal hardly makes use of these muscles and articula-
tions. 
Another peculiarity of the Brown Swiss cow is the fact that she 
drops larger calves than other breeds of similar or even greater weight. 
This fact is well known in those districts where the breed is established 
in the United States. The growth of these calves during the veal stage 
at any rate, coincides with that of calves from heavier breeds. 
The rather large head of the Brown Swiss is not so easy to explain, 
so far as the physiological advantages, if any, are concerned. Of course~ 
it is a cardinal characteristic of the breed-Bas longifrons-meaning a 
hea:d with a long frontal bone. Perhaps a plausible suggestion in the 
absence of specific proof would be that a long and powerful spinal column 
is, for anatomical reasons, naturally associated with a strong head. It 
should not be forgotten that the Brown Swiss is native to a country 
where the calcium content in the soil is relatively high. 
A careful study of the natural physical, climatic, and geological 
conditions obtaining in the home of any given distinctive breed or type 
is most essential in order to be able to explain, in a measure at least, the 
specific characters inherent in the breed in question. 
Ample corroboration of the cumulative influence of mountain con-
ditions exercised on the organs through many generations is forthcom-
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ing by observing the physique, gait, and other peculiarities of true 
mountaineers. A most excellent opportunity to study the physical differ-
ences of the human plain and mountain races is afforded in almost any 
market town in Lombardy. At certain seasons of the year, when the 
people of the Alps and the Appennines descend to the towns on market 
days, they can be picked out very easily by their gait alone. They walk 
with a measured step, more deliberate and heavier than the people of 
the plains; and the weight of the body i~ thrown forward, as can readily 
be understood on knowing that they and their ancestors for many cen-
turies have been ascending steep inclines, often with heavy burdens on 
their shoulders. These mountaineers have stronger skeletons than the 
people of the plains, on the average, but they appear somewhat awk-
ward and gawky in their gait. 
It should be noted that in Switzerland, there is a marked difference 
in size between the Brown Swiss breed and the cattle in those extremely 
high mountainous cantons, where no heavy breed of cattle could possibly 
live ' on the poor fare available. Some of the pastures in the canton of 
Graubunden, for example, are from 7,000 to 10,000 feet above sea level. 
The cantons ofTessin and Wallis have some very high pastures also. The 
home of the Brown Swiss breed is represented by an elevation above 
sea level of about 1,500 to 2,700 feet, without considering the short 
period in summer when they graze at much higher altitudes. 
Switzerland has three or four small breeds and types that one hardly 
ever hears mentioned. They are the Eringer breed in the canton of Wal-
lis; the Oberhasli breed in the canton of Berne; the Race de Conches and 
one or two other breeds. In all cases these small breeds are only found 
on the very highest pastures. They are the natural result, in their growth 
and development, of the climate, altitude, and soil conditions of their 
home, conditions which would be disastrous to larger breeds. These 
cattle have modified their growth and development through their own 
adaptation to the conditions under which they were born and live. 
And this has been going on for a very long time. It would be folly to 
tr.;y to improve the :.;ize of these breeds without bringing about a corres-
ponding change in conditions of the feed, but as that is practically im-
possible the cattle remain from one generation to another similar in size 
and growth. 
One gains the impression that the Brown Swiss breed is very healthy 
and vigorous. The powerful skeleton seems to be clearly due to the 
chemical nature of the soil on which the cattle graze, as well as to the 
exercise which they obtain in a pure mountain atmosphere. In the Geog-
raphical Journal, London, March 3, 1926, p. 205, Professor L. W. Col-
let's lecture on the Lakes of Scotland and of Switzerland contains the 
following paragraphs: 
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"All the great lakes at the northern foot of the Alps contain limestones in . their 
catchment area. There are a few exceptions in the case of the Lake of Maerjelan, the 
Lake of Grimmelpass, and the lake on St. Gothard Pass, where the area is formed 
from crystalline ro~ks ah1d the water is even purer than the Scottish lakes. 
"The chemical composition of lake waters depends entirely on the petrology of 
the catchment basin of the lake. This is well illustrated by the chemical composition 
of the lakes of Switzerland. The land surface in Scotland is, in greater part, made up 
of igneous and crystalline rocks. Limestones are rare. The solvent action of water 
on the former rocks being very feeble, the water of the lakes of Scotland must be very 
pure. In Switzerland, the waters are heavily charged with lime which has been dis-
solved out by the rains and stre,uns in the catchment area." 
No more convincing testimony than this is required to explain the 
main reasons why the Brown Swiss breed of cattle should develop its 
large strong bones and articulations. 
As for the relatively good showing made by this breed in heart girth 
it is well known that mountain breeds of cattle, or those reared under 
mountain conditions have greater lung capacity than cattle reared on 
the lowlands. Even the smaller breeds of cattle native to the very high 
altitudes have a relatively high thoracic perimeter. This is clearly a 
case of adaptation to the prevailing habitat. They are prevented from 
growing in frame to the size of the cattle indigenous to lower altitude, on 
account of the poorer pasturage and shorter seasons, but there is no 
inhibiting or retarding influence to prevent them from developing their 
respiratory appara~us to fit them for existence in a more rarefied atmos-
phere, where an increased lung capacity is necessary. Although the 
Lombardy breed is a product of a much richer soil and climate a glance 
at the graphs will .:;how that the Brown Swiss is appreciably superior in 
heart girth. It is only fair to state, however, as has been mentioned else-
where, that the method under which the Lombardy breed is developed 
is not conducive to an especially good development of heart girth, owing 
to the sedentary existence led by the animals. 
3. The Brittany Breed. 
Many considerations contribute to make the Brittany breed of 
cattle extremely interesting material for the study of the growth prob-
lem. In the first place, no measurements of this breed appear to have been 
made by American or British investigators. Neither are any animals 
of this breed known to exist in the United States. In fact, very little 
information has been published in English respecting Brittany cattle. 
This is truly a dwarfed breed whose reduced size did not originate 
in an abnormal or pathological condition. On the contrary, there is an 
utter absence of any signs which would suggest achondroplastic con-
ditions, and the Brittany is a most remarkable example of the typical 
dairy or milk cow in miniature, the kind of an animal that would have 
suited the Lilliputians, well proportioned and symmetrical in all re-
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spects, and analogous to the Shetland pony, which is a draft horse in mini-
ature. 
The home of this distinctive breed is the ancient province of Brit-
tany, which comprises that portion of western France jutting out into 
the sea and sometimes called by the old name of the Armoricaine penin-
sula, which has, since the Revolution, been divided into five Departments, 
as the major political French divisions are called. But it is in the more 
characteristic portion of Brittany, typical alike for its inhabitants, 
culture, and cattle, that the Brittany breed is found-in the three De-
partments of C6tes-du-Nord, Finistere, and Morbihan. The northern 
part of the peninsula, bathed by the waters of the English Channel, is 
the most fertile but is not the most characteristic as the home of the 
small black-and-white Brittany breed. As one travels farther south the 
soil becomes thinner and less rich, but it is peculiarly interesting to note 
that crossing with other breeds becomes less noticeable and the cattle 
assume a more distinctive symmetry and type. In fact, the typical 
Brittany breed is a native product of a region of only mediocre fertility 
to say the most. Some of the land where only a cow of this type could 
be expected to live and thrive is distinctly poor in quality. But even in 
the poorer sections, there are a few farmers who have managed to keep 
their pastures in good condition through judicious liming and slagging. 
Where this has been done successfully the cattle do well, inasmuch as 
the moist climate is a:n important factor in the growth of grass. 
To be more specific in designating the real cradle of the breed it 
should be observed that the Department of Morbihan and certain por-
tions of Finistere near the Atlantic littoral are most noted for the quality 
and distinctive type of the Brittany breed. Morbihan is so inseparably 
connected with this diminutive breed that it is often referred to as 
Ia race Morbihannaise. Perhaps the appelation has also been used to 
distinguish it from the red-and-white Brittany cattle, a trifle larger 
than the black-and-white breed and found more generally in the inte-
rior, and the race Froment de Leon, which is a larger breed still, ~nd bears 
a striking resemblance in many respects to the Guernsey, to whose com-
posite origin it has largely contributed. Both of these breeds are also 
native to Brittany, and it has been deemed convenient to mention them 
here, but it should be noted that the author's investigations have been 
confined to the characteristic black-and-white breed known in French 
as the race Breton, or, to be more specific, Ia race Breton-pie-noire. This 
is the breed generally known to Frenchmen living in other parts of 
France as the Brittany breed. It far outnumbers the other varieties 
mentioned and is the only native breed from Brittany for which there 
is a classification in the great annual Paris exposition for bovine breed-
ing stock. 
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The Department of Morbihan is comprised between 4°25' and 6°6' 
longitude west and 46°14' and 48"10' north. The climate is rather mild 
but very moist. There is entire protection, even in winter, from brusque 
variations of temperature, thanks to the proximity of the Atlantic ocean 
which brings the beneficial effects of the Gulf Stream to the shores of 
the peninsula. 
The geological classification of Brittany belongs to the primitive and 
primary formations, or in other words, to deposits of very ancient epoch, 
characterized by igneous rocks of granite and schist formation. These 
primitive rocks are entirely or almost entirely lacking in calcareous sub-
stances, and frequent analyses have failed to disclose hardly any phos-
phorus in the soil. It seems highly probable that due to the almost to-
tal absence of calcium and phosphorus in the soil of Brittany, partic-
ularly in that portion of the province which is the characteristic home 
of Brittany cattle, must be attributed the fundamental reason for the 
small skeleton of this breed. Indeed as a result of a rather extensive 
study of the question, the writer has no doubt that to the nature and com-
position of the soil should be ascribed the small size of the Brittany breed. 
There is no abnormality, stockiness of form, or any achondroplas-
tic condition present in the physical characteristics of Brittany cattle. 
We have here a striking illustration of great interest showing how the 
organism has adapted itself to the peculiar conditions of the soil and 
climate. The distinctive form and diminutive characters have persisted 
through many generations, often in opposition to man's wishes. 
It may be of interest to present a few historical notes concerning the 
factors which have contributed to the evolution of the Brittany breed. 
Of all the French authorities who have written on this breed, Gobin seems 
to have injected the most speculation on its supposed origin: 
"La race Bretonne du Morbihan no us parait comme celled' Alderney et de Jersey, descendre de la petite race pure du Jutland. Celle-ci peut avoir ete amenee du Nord 
soit par les Belges bretons que venus vers la fin du III siecle avant J. C., s'etablirent dans Ia presqu'ile armoricaine et s'emparerent de I' Angleterre, soit par I' invasion danoise de 449." 
There are two characteristic bovine breeds in Jutland today. Per-
haps the most widely disseminated and the better of the two for milk 
production is classed as a small breed but is much larger than the Brit-
tany. Moreover, it is red in color. There is a larger breed, however, black 
and-white in color but more of a beef breed, as is shown by the fact that 
many cattle of this type are exported to Germany for beef. 
Jl From what is known of the geological formation of the Brittany 
rocks, the disintegration of which has given rise to the Brittany soil, 
it seems logical to presume that the primitive breed of the early inhabi-
tants of Brittany, if a small breed, would more readily accommodate 
itself to the conditions than would a large breed. 
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Gobin further cites the fact that many Britons were driven out of 
England by the invading Saxons about the middle of the fifth century. 
These exiles landed on the coast of Brittany and established themselves 
there. La Borderie, however, states that the greatest immigration into 
Brittany took place between the years 509 and 577. At any rate, about 
the middle of the sixth century they were there in great numbers. It 
was mostly the nobles, free men, who emigrated. No mention is made 
in old records of the period as to cattle being taken from England to 
Brittany, although we may assume it as practically certain that these 
noblemen took with them all kinds of livestock, including cattle and 
horses. These were their patrimony and most cherished possessions, and 
historical records, whether specific mention is made or not, usually prove 
that it was the customary rule for emigrating people to take with them 
their livestock. It was the exodus of the Britons from the southern 
counties of England to the Armoricaine peninsula that gave rise to the 
name Petite-Bretagne, to distinguish it from Grande Bretagne (Great 
Britain). Another tentative suggestion made by Gobin in respect to 
the origin of the breed is that perhaps Jutland or Holland cattle were 
introduced ioto Brittany after the disastrous epizootic outbreaks of 570, 
592, 850, 1096, 1223, that is to say from the sixth to the thirteenth cen-
turies. 
It would be easier to imagine that the red J uti and breed had entered 
into the make-up of the self-colored Froment breed, which it more clearly 
resembles in size and color. One gains the impression that, whatever be 
its true origin, the Brittany is a Celtic Race like the inhabitants of the 
country where it is bred. It has nothing in common with the other French 
breeds, being distinctly of different origin like the Bretons themselves. 
A casual inspection also shows that this breed is related to such aboriginal 
types as the Jersey and especially the Kerry, while certain characteristics 
of t.l-.e Ayrshire and other British breeds can be clearly traced in the 
Brittany. 
Careful search among the historical works on Brittany does not 
yield a great deal of information on the cattle of the country, but suf-
ficient may be found to prove that this ancient province has been noted 
for more than a thousand years for its cattle as well as other categories 
of livestock. Quoting from La Broderie one finds the earliest specific 
mention, as follows: 
"Dans nos actes du ix siecle relatifs aux rentes fournies par diverses terres de 
Bretagne ou a certains prix payes en nature, on trouve des mentions d11 gros betail, 
chevaux, boeufs, vaches; plus souvent encore du petit, moutons, beliers, brebis, ag-
neaux, pourceaux et porcelets". 
La Broderie also cites the instructions given to the mayors of the 
various communes in Brittany during the ninth century relative to the 
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care of livestock, poultry, bees, fish and game, buildings, gardens, flour 
mills, etc. : 
"Que nos maires soient probes, instruits et prudents, et qu'ils sachent rendre 
compte de leur 1:i'estion a nos commissaires. Qu'ils veillent a l'entretien des batiments; 
qu'ils aient soin des cheva..,ux et des autres animaux domistiques, des jardins, et des 
abeilles, des oies et des poules, et des poissons, des pecheries, et des moulins", etc. 
Henri See, writing on the rural classes in Brittany from the 16th 
century up to the Revolution, mentions the abundance of cattle and the 
flourishing conditions of breeding. In fact, all through the period of the 
Ancient Regime, the author remarks, cattle were abundant in Brittany. 
The quality, however, was said to be often mediocre. The principal 
centres of breeding, nearly all situated in Basse or Low Brittany, are 
mentioned, and it i.; of interest to note that the same places are noted to-
day for either cattle or horses. Great numbers of cattle were formerly 
sold to Normandy dealers, until a tax on exported animals was establish-
ed (Memoire de M. de Ia Tour). 
The most striking feature of the Brittany cow is its small stature ann 
fine skeleton. In general, it may be said that an overwhelming majority 
of purebred cows at adult age vary between one meter and one meter 
ten ems. high at the withers. Some few are a trifle higher, and there 
are a few lower than one meter. The writer measured one perfectly form-
ed full grown cow that measured only 95 ems. high, and several cows 
were 97 and 98 ems. high. 
The head is fine and well defined, rather small. The neck is slender 
and a little concave on the topline, which causes the animal to carry its 
head rather high, giving it a distinctively pleasing appearance and re-
minding one of a goat. The frontal bone is slightly depressed, causing 
the orbits to show prominently and giving the animal a vivacious ex-
pression. The horns are fine, white at the base and with black tips, point-
ing a little forward and high, and finally turning backward. The body 
is symmetrically proportioned in all respects, having due regard to its 
small size, like a normal dairy cow of the larger breeds. The legs are 
short, in about equal proportions to the Ayrshire, when the lesser height 
is considered. There is hardly any dewlap, and the sternum is from40 to 
50 centimeters from the ground .. The very fine bones in the legs and the 
small hoofs contribute to convey an air of great daintiness to the animal. 
The thighs are spare and light and in many cows the hocks tend to ap-
proach each other. A non-pendulous udder of large capacity is seen in 
the best cows. The shape of the udder, with its sole tending to be flat, 
bears some resemblance to that of the Ayrshire, and it would seem that 
breeders have selected animals having high-hung, non-pendulous udders, 
well carried forward, so as to obtain sufficient capacity. It seems also 
that this has been done to minimize the danger of injury to the udder, 
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inasmuch as the heath or moorlands of Brittany, like those of Ayrshire, 
contain many rough and spiny plants, such as whin, broom, and heather. 
I saw some grown cows which could not have weighed much more 
than 400 pounds, and there were many between 450 and 500 pounds. 
Of course there were many others quite voluminous despite their low 
stature and these would weigh much more. It is not an easy matter to 
obtain weights as the farmers have no weigh bridges, as a rule. French 
authors are not agreed as to the average weights of typical animals at 
certain ages, so the author wrote to the Director of the Services .dgrico/es 
of Morbihan, Monsieur Gonde, asking him for data. The average 
weights of purebred Brittany cattle, according to Mon. Gonde, are as 
follows: 
At Birth ____________ _ _ 
At 2 years ___________ _ _ 
Full grown _____ ______ _ 
Females 
23 kg. 
135 kg. 
275 kg. 
Males 
27 kg. 
160 kg. 
350 kg. 
It will also be of interest to give other information in the same letter: 
Production of milk-Average determined officially by the Services 
.dgrico/es of Morbihan, according to the organized testing control of 
18 cow stables with 90 purebred registered cows: 
Average yearly production of the 90 head, per cow _1912 litres, or 1970 kilos, equals 
4341.88 pounds. 
Average richness in fat per litre _____________ __ __ _41 grams. 
Quantity of butter produced per cow in a year _____ 92 kilos, equals 202.77 pounds. 
The following are the seven highest testing cows of the Brittany 
breed for the year 1925: 
Weight in kilos No. of litres milk to 
Lactation period. Milk Butter make 1 kilo butter. 
322 3714 173 20.8 
359 3456 144.5 23.2 
318 2831 125 21. 9 
339 2754 156 17 .0 
266 2300 115 19.4 
317 2278 114 19.4 
341 2268 118 18.6 
Of course, it is understood that these records are much superior 
to the average for the breed, but they show what may be expected from 
the best cows. They are records, however, obtained under ordinary 
farm conditions, two milkings a day. It is probably exact to state also 
that since milk testing came into vogue, the averages have increased. 
H. Vidlou, writing in 1909, gives what may be considered a conservative 
average of milk production for this breed. His official position as presi-
dent of the Brittany cattle society of Morbihan entitled his estimate of 
1,400 to 1,600 litres per cow per year to our serious consideration. He 
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states that the average fat content is between 5 and 6 per cent. It is 
possible that since Vidlou wrote better methods of feeding have produced 
superior results. From hi3 own observations the writer can vouch for 
the excellence of the best strains of the breed as producers of rich milk 
in fair quantity, having due regard to the diminutive form of the cows 
and the penurious manner in which a great many of them are kept. He 
is certain that the milk production of many herds which were inspected 
could be much improved by more rational methods, especially in the 
matter of feeding. With few exceptions it is his opinion that more gener-
ous feeding would bring better production results. In very many instances 
the cows appeared to be on short rations. Not infrequently, he noticed 
cattle tied up in the barn during the day showing no signs of having been 
fed for several hours. 
It should be noted that even though the grass is not nearly so rank 
and lush as in Normandy, yet there are many good pastures in Brittany 
which make excellent grazing. As in Switzerland, and other countries, 
there is invariably a tendency to keep more cattle on Brittany farms than 
the available grass and hay supply would warrant. As a result, feed must 
either be bought to make up the deficiency or the animals must go orr 
short rations at some time in the year, and it seems that this contingency 
frequently happens in Brittany. 
There is convincing evidence that dairy cattle which are native to 
regions which have soils of very low calcium and phosphorus content-
as in the case of the Brittany breed-do not have growing periods as 
long as those breeds native to regions where these minerals are found in 
the soil in greater abundance. The difference of the curve, for example 
from about the twentieth month on, between the Dairy Shorthorn, let 
us say, and the Brittany, is most significant. Indeed, one finds here an 
analogy in the plant kingdom: When something is lacking, as for exam-
ple during times of drought, the period of growth is curtailed and the 
plant makes haste to produce seed before it dies. 
A visitor to Brittany also notices that the people are not so large in 
physique as those French people in adjacent provinces. The difference 
between the Bretons and the Normans is quite appreciable. In a con-
versation with a French doctor, the writer was informed that there 
is a marked difference in the average stature of the military conscripts 
from Brittany and those from other French provinces. This would sug-
gest that there is some inhibiting influence in the Brittany environment 
tending to restrain growth. 
Nothing seems to grow big on the Ile-aux Moines, just off the coast 
from Vannes, even the few trees were gnarled and stunted. As for the 
height of the trees this might be as much due to the wind-swept condi-
tions of the land as to the soil. But still it would appear that the soil is 
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the chief influence at work which prevents anything from growing to a 
large size. The writer found analogous conditions in Jersey-an island 
with practically no calcium or phosphorus in the soil, but s till fertile 
and with a climate even more benign than Brittany; but nothing seems 
to grow big on the Island-small cattle, small horses; the people are 
much smaller than those reared in the southern English counties. 
In an article on Brittany, signed "H. H.", published in Omnium 
Agricole, p. i62, the following extract appears showing that Brittany 
soils are lacking in the two most important elements essential for the 
growth of bone formation-calcium and phosphorus. The writer also 
mentions the fact that the interior of the country has been deprived of 
possible manuring by lime and phosphoric acid consequent on the im-
perfect means of communication by road, and for that reason states that 
a great part of the land is barren and unproductive. 
"Au point de vue chimique, ces terres schisteuses se rapprochent beaucoup des 
autres terres gneissiques et granitisques de Ia Bretagne: le manque de chaux et d' 
acide phosphorique les caracterise, malhcureusement. Or, comme dans l'interieur 
de Ia Bretagne, pendant tres longtemps, fautes de voies de communications, les 
amendements calcaires et phosphates n'ont pu parvenir, une grande etendue est 
res tee en Iandes." 
It will be observed from the following that the two Departments 
which breed by far the greater number of the Black-and-White Brittany 
cattle have the greatest area in heath or moorland-/andes, as the French 
call this unproductive land, which is of little use, even for grazing. In 
1892, according to the statistics taken every ten years, 32.8% of Finistere, 
35.9% of Morbihan, and only 12.9% of C6tes-du-Nord (this is a more 
fertile district but is not the true home of the Brittany breed) are in 
Landes. Where lime has been used or substances containing lime such 
as marl, kelp, and other different varieties of sea weed, the soil has been 
transformed into a fertile belt around portions of the peninsula. This 
is especially noticeable in the northern part, in the C6tes-du-Nord dis-
trict, where early potatoes and vegetables for the export trade are im-
portant money crops. Indeed, this flourishing but narrow belt of fertile 
land is known as the ceinture doree in Brittany. 
Reference has been made to the comparative absence of bone-form-
ing materials in the soils or rocks of the island of Jersey, a fact which is 
undoubtedly responsible for the light skeletal structure of the Jersey 
cow bred on the Island. It is common knowledge there that the soils 
derived from the granite and schist formations are woefully lacking in 
lime, and at certain seasons of the year it is customary for the farmers 
to harvest the "vrack" as the sea weed is termed and spread it over their 
land as manure. Sometimes the sea weed is dried in the sun, burned and 
the ashes used to fertilize the land. Old laws regulate this custom on 
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both the islands of Jersey and Guernsey stipulating that each farmer be 
allowed to gather a definite amount of sea weed in accordance with the 
needs of his land or the size of his farm. This is the only means the far-
mers have of administering home-procured lime to their land, and it has 
been the custom for generations to take full advantage of it. In some 
of the bays between St. Helier and Gorey, where the heaviest harvests 
are made of sea weed, the writer has seen large piles of it waiting to be 
hauled onto the land. 
A study of the geology of Jersey also shows that it is very deficient 
in phosphorus, according to the following extract: 
"In a considerable work on the Cha ttnel Islands, published in 1862 by W. H. Allen & Co., of London, the authors, D. T. Ansted and Robert Gorden, Fellows of the Royal Society, after describing at great length the geological formations of the islands, say: 
'In all the underlying rocks of the various islands there would seem to be a total 
absence of phosphorus, without which the cultivation of food plants is impossible. 
Potash, also, is either present in small proportion, or in a form not readily separated. 
There does not seem to be any organic substances present except that derived from 
animal life now or recentlr at the surface-these ingredients naturally lacking must be supplied from without in the form of manure, either animal, vegetable, or mineral'". 
Since 1910, the writer has visited the Channel Islands on several 
occasions for the purpose of studying the cattle, and from the beginning 
was interested in the fact that the growth of animals and people appears 
to be restricted, as if some limiting factor prevented them from assum-
ing large proportions. During recent years, the growing of potatoes and 
tomatoes for the early English market has taken on very large propor-
tions, whole ship loads of the former leaving for England in April and 
May. Large quantities of commercial fertilizers in which phosphoric 
acid is one of the chief ingredients, must be used in order to mature the 
crop early. The climate is delightfully mild throughout the year, the 
physical nature of the soil, rainfall, and natural drainage leave nothing 
to be desired, and there is no visible or apparent reason why animals 
should not be reared in Jersey as large as those bred in the south of Eng-
land. The limiting factor, then, or certainly the chief limiting factor, 
appears to be the deficiency of calcium and phosphorus in the natural 
soil, and it becomes clear that cattle grown on such soils during many 
generations must reflect that mineral deficiency in their smaller skeletal 
forms, just as is the case in Brittany, but there to a greater degree per-
haps, added to the fact that much of the soil is acid and not so fertile as 
in Jersey. Guernsey, which is little more than half as large as Jersey, has 
a different geological formation and contains both lime and phosphoric 
acid in the soil in appreciable quantities and strikingly demonstrates 
the fact in the increased size of its cattle compared with those of Jersey. 
A careful study of many of the British breeds, especially those 
originally descended from the same parent stock or closely related an-
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cestral types, leads to the conclusion that where the climate and other 
natural conditions prevailing do not materially differ, the variation 
in size especially, as well as other characteristics, must be ascribed to 
the difference in the chemical contents of the soil. Indeed, there are 
innumerable problems, it would seem, in the study of the evolution of 
breeds, where the influence of soil is greater than that of climate and 
other natural factors combined. In some cases, of course, the influence 
of climate-as in hot or cold countries, for example-becomes all im-
portant in the evolution of breeds, but in mildly temperate regions es-
pecially where marine conditions prevail, perhaps the slight variations 
of climate are not important. 
It will not be denied that the tendency of the Jersey bred in the Unit-
ed States is to augment in size. We speak of the "Island type" and the 
"American type". The former is more refined, graceful, and smaller than 
the American type, which tends to lose its refinement at the expense 
of increased size. It cannot be said that this is due to better care and more 
feed in this country. It is a fact that the Jersey at home is cared for as 
if it were almost human. To what, then, must be attributed the increase 
in size if not primarily or wholly to the difference in bone-forming mater-
ials as found in the soils of Jersey in comparison with the average soils 
of the United States? 
Ireland has a remarkably efficient dairy breed, strictly aboriginal 
to the country and whose history is lost in oblivion from the fact that 
it was the dairy breed of prehistoric peoples. This is the diminutive Kerry, 
native to the extreme southwestern portion of Ireland, a poor country 
which betrays itself in the production of this small but eminently useful 
breed. The Kerry cow, like the Jersey, grows larger when she has a fair 
chance to do so. According to Low: 
"These cattle are hardy, and capable of subsisting on scanty fare. Although 
stunted in size when brought from the bogs and barren pastures on which they are 
reared, they make a wonderful advance in size, even though seven years old, when 
supplied with suitable food". 
It is to be presumed that Low in referring to the mature cattle has 
reference to the increase in fatness. As for the animals in the growing or 
plastic stage, they readily respond in an increased skeletal growth when 
fed on richer land. This fact is taken advantage of by horse breeders in 
the province of le Perche in France. Colts are often sent to the rich pas-
tures of the Huisne valley that have been born on the upland farms in 
order to increase the size of the skeleton, as it has been found that those 
colts born and reared on the upland farms situated around the perimeter 
of the elliptical tract of land called the Perche do not develop the heavy 
drafty form like the colts which pass their growing period on the richer 
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soils of the center of the province. Innumerable other instances which 
came under the observation of the writer could be cited to prove that 
races and breeds are, in temperate climates at any rate, largely the physi-
cal expression of the quality and chemical composition of the soil where 
they have been bred and reared. 
Despite the unfavorable conditions there are two distinctive plants 
which thrive on these barren lands. By far the most numerous is the 
shrub-like plant Ulex Europaens, or, to give it its common name, gorse 
or furze, or whin. In Scotland it i3 usually termed "whin"; in England 
gorse or furze are generally used to designate this plant. In French the 
common name is ajonc. There is also a French dwarf variety- Ulex 
nanus. The Ulex invades poor land as a rule, and seems to resist acid 
conditions. The particular variety most numerous is Ulex aculeata . 
The other plant is Genista tinctora, Genista Anglica, or Genista scopar-
ia according to the variety. The former is the dyer's greenweed, the sec-
ond is the peedle greenweed, so called from its needle-shaped leaves. 
The third is best known by its common name "broom", from the fact 
that it is used in the country for making brooms. It is very common in 
Brittany. Both of these families, which are leguminous plants, are indi-
cators of poor or acid soil conditions. 
In Great Britain numerous attempts have been made to utilize gorse 
by feeding it to cattle and sheep after it has been crushed. Machines 
called "Gorse masticators" are on the market and are used to some ex-
tent at the present day. Gorse has been found to have a feeding value 
when crushed slightly inferior to hay; in other trials one pound of gorse 
did not replace one-quarter pound of hay with advantage . . So it is clear 
that the poor diminutive Brittany cows when turned out to graze on the 
Iandes, as is very frequently the case, cannot procure much sustenance 
even by eating gorse. Furthermore, the cruel spines found on this plant 
add to the woes of the cattle. Nevertheless, the cattle do brout some 
the leaves and stems of this plant, and so eke out a precarious existence. 
As mentioned elsewhere, in most of the cattle barns visited I found 
gorse and broom strewn on the floor as bedding for the cattle and as an 
absorbent for the urine. It seemed as if the farmers could not afford to 
use straw for this purpose, as it is employed as forage during the winter 
to help out the hay crop. Everywhere I went in Lower Brittany, I found 
women and girls cutting the gorse and raking it into little cocks to dry. 
So it has some value in this poor country. Its manurial value is also 
appreciated. The farmers told me that frequently the broom seed is 
sown and the crop cultivated. When it attains a certain height it is cut 
for hay or fuel. The land is then plowed up and planted to some cereal 
crop. The production is excellent after this legume. In some places the 
plant is allowed to grow thick and bushy before cutting. After drying, it 
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is made into fagots. The bakers in the urban communities buy these 
fagots readily for fuel. A certain amount of heather is also found on the 
moorland, as well as gentian, bracken, and a limited amount of wild 
grasses, but in general these Iandes of moist climates are analogous to the 
cactus-covered deserts of the arid west. 
4. The Dairy Shorthorn. 
The Dairy Shorthorn in England was bred largely from the short-' 
pedigree cow as developed by the rent-paying farmers. Neither milk nor 
beef by themselves alone would satisfy the farmers on those wonderful 
pastures. The general farmer wants a cow of great scale and substance 
that can be easily and profitably fattened whenever he decides that he 
can do so to advantage. The Dairy Shot:thorn is the large, native cattle 
of the richer portion of England, bred to a type, but which went long 
years unrecorded. As foundation stock nothing could be better for the 
farmer, and when it was decided to admit the progeny of these females 
with four or five top crosses of recorded bulls of the Bates t ype, showing 
the proper indications of dairy bulLs and out of excellent dairy ancestory, 
the pedigree Dairy Shorthorn made rapid strides. It is the English type 
of Shorthorn as distinguished from the more compact, shorter-legged, 
beefy type of Shorthorn, developed by Amos Cruickshank primarily, 
and since his time by Wm. Duthie, Wm. Marr, the Durnos, and a host 
of other good and clever breeders, chiefly in the County of Aberdeen, 
but also in other parts of Scotland as well as in certain herds in England, 
notably that of Deane Willis in Wiltshire. The latter herd has recently 
been sold. This type of Shorthorn is commonly called the Scotch Short-
horn, because it was first developed in Scotland, although the animals 
in the first instance came from the home of the breed in the north of Eng-
land. 
The importance of this breed may be appreciated from the fact that 
about 90 per cent of the milk that reaches the London market comes from 
the udders of Shorthorn cows-pedigree or non-pedigree. This alone 
conveys a clear idea of the tremendous economic value of the Dairy 
Shorthorn in the land of its origin. The uniformity of the breed in type 
and quality is astonishing to the foreign visitor. The farmers cannot 
aflbrd to keep mediocre or poor cattle. The great majority who breed 
Dairy Shorthorns are rent-paying farmers, but within recent years many 
of the landed gentry have parcelled up their estates, so that the propor-
tion of farmers who own their own land is much greater since the war. 
England is a thickly populated country, but the mass of the people 
a:.-e gathered in comparatively small areas, such as London and its suburbs 
certain parts of the Midlands with Birmingham as the center, the greater 
part of Lancashire, and the opposite side of the Mersey in Cheshire- a 
RESEARCH BULLETIN 141 25· 
huge congested district where one may step from one large city into anoth-· 
er without knowing it, and probably the greatest manufacturing region 
in the world. Then there is the West Riding of Yorkshire and some· 
portions of the Tyne valley where many people are crowded into a smalL 
area. In Scotland about one fourth of the population are centered in the 
Clyde Valley around Glasgow. But outside .these areas the greater part 
of the land is in grass, permanent pasture, which in this moist and tem-
perate climate, influenced by the Gulf Stream, forms one of the favored 
parts of the world for the breeding, rearing and fattening of cattle. In-
cluding rough grazings, there are 22}'5 millions of acres of grassland in 
England and Wales. The Shorthorn is a breed which goes well with good 
pastures and rich soil. Such conditions obtain throughout a great part 
of England. 
The general good condition and vigor as well as their air of con-
tentment of both the British breeds measured indicate a high standard · 
in the art of getting the most out of cattle and with the least expense. 
It is true that the fertility of the cotton fields of Texas and other states 
in the south, besides India (Bombay cake is now used a great deal also for 
feeding), help to conserve the fertility of the British pastures and at the 
same time play an important role in the growth and development of the 
young cattle; but the selective art in breeding, the good housing in the 
winter, the regularity in feeding, the wealth of succulent feed both win-
ter and summer, variety in concentrates and roughage, and the studious 
good care and humane treatment of the animals are some of the more 
important factors that have improved these British breeds of dairy cattle 
up to the high standard of the present day. 
5. The Ayrshire Breed. 
It is generally conceded that in Great Britain the breeding of live 
stock has attained its greatest perfection. There can be seen a great 
number of breeds of all categories of farm stock and a high degree of 
uniformity in the quality of the animals. And yet with all the wealth 
of bovine breeds, excluding the Channel Islands cattle, and the British 
Friesian, which as the name implies, originated in the northern province 
of Holland and is the "Holstein-Friesian" of North America, there is but 
one specialized dairy breed, the Ayrshire. 
While the County of Ayr, situated on the southwestern coast of 
Scotland, gave its name to the breed as the district where it originated, 
the adjoining counties of Renfrew, Lanark, Dumfries, and Kilmanrnock 
are considered as typical Ayrshire country, so far as the breed is con-
cerned, through very long association with the breeding of Ayrshire 
cattle. At the present day the breed is found generally all over the south-
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western counties of Scotland, and some of the best-known pedigree 
herds are situated at quite some distance from Ayr. 
The general conditions of climate in this portion of Scotland are 
temperate and, while there are no extremes of heat and no Polar cold 
waves such as sometimes happen in the United States, yet themeantemp-
erature is appreciably lower than in those portions of England where 
the Dairy Shorthorns were measured. Furthermore, this portion of Scot-
land has a very moist climate. The prevailing westerly winds bring much 
rain. Indeed, the climate generally is much wetter than the eastern coast 
of Scotland in the same latitude and for that reason barley cannot be 
successfully grown in Ayrshire and adjacent districts. On the other hand, 
the counties of the eastern coast grow excellent crops of this cereal. 
Oats is the principal cereal crop in Ayrshire, and roots and grass grow 
in abundance. The grass, however, except that found growing wild on the 
uncultivated hills, is not the permanent pasture grass of England, as a 
general rule, but is chiefly that obtained by a system of rotation, in other 
words artificial pasture. Most of the land is of a rolling nature, with 
fertile valleys and low hills. Some of the hill farms are rather exposed, 
necessitating better housing and protection for the stock and the grow-
ing of more winter feed. In general, there is much cold rain and bleak, 
disagreeable weather conditions prevailing during several months in the 
year. Fierce wind storms from the Atlantic sweep over these south-
western counties, and even during the grazing season the dairy cows 
are often buffeted by storms, so that it is logical that one of the funda-
mental objects sought by breeders of Ayrshire cattle is strong consti-
tution. That they have succeeded in this is proved by the excellent 
thoracic perimeter as shown by the measurements of representative 
pedigree herds. Indeed, their rusticity and strength belie their general 
appearance, as a breed, for the animals are rather fine in bone, clean-cut 
in their outline and joints, and, with their thin hide and short, fine hair 
have no appearance of undue strength of constitution. As a matter of 
fact, however, the Ayrshire is one of the most resistant of breeds to un-
favorable climatic conditions and poor pastures, and primarily on that 
account has been found to be better adapted than any other dairy breed 
for crossing on the native cattle of Scandinavian countries, particu-
larly in Sweden as well as some of the Baltic provinces; while their suc-
cess in Canada, the eastern part of the United States, New Zealand and 
other temperate countries in both hemispheres has proved their great 
usefulness as a breed eminently adapted to conditions where the selling 
of milk or the making of cheese are prime considerations rather than 
the making of butter. 
The home of the Ayrshire breed is a typical mixed farming country, 
but where the keeping of dairy cattle, however, is of capital importance. 
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Owing to the great humidity of the climate and its effect on the growth of 
grass it is logical that cattle should enter largely into the regular farming 
operations of the country. 
Where the nature of the soil permits easy plowing the cultivation 
of cereals, especially oats, potatoes, turnips, mangels, and other roots 
are practiced rather extensively. Some farms have a soil composed main-
ly of stiff clay, making it very difficult to plow. In these cases it is more 
expedient to grow clovers and hay on a rather large scale, although even 
then a part of the land is seeded invariably to arable crops. Farms of 
this nature can maintain more cattle than those where the nature of the 
soil admits of more arable farming. Permanent pastures are rare, but 
artificial pastures are common everywhere. 
As in the case of so many other farm animals, the origin and early 
history of this distinctive breed is veiled with mystery and obscurity. 
It is affirmed that the color at one time was black, based on the 
Minutes of the Kilmarnock Farmers' Club. This club was instituted in 
1793. From 1808 onward the club held shows, but after 1811 the word 
"Black" is left out of the Minutes, whereas previously it had been the 
custom to speak of the black breed of cattle. There is no doubt as to the 
idenity of this black breed as "a glance at the prize-winners at the shows 
from 1808 onward gives the names of well known farms and farmers 
of the district. These are direct descendants of the tenants of many of 
these farms in occupancy up to the present time". 
In 1814 the Minutes of the Club refer to the cattle as the "real 
Cunningham Breed". The County of Ayr is divided into three divisions 
with Cunningham occupying the northern part, Kyle the center, and 
Carrick in the south. Aiton describes the deplorable conditions to which 
Ayrshires were formerly subjected, when they had nothing to eat "in 
winter and spring but oat straw and what they could pick up in the fields-
and their pasture in the summer was of the very worst quality, and eaten 
so bare that the cattle were half starved, and had the aspect of starve-
lings". But despite these conditions the cattle were better than they were 
in 1770, it is said. Aiton wrote his Treatise on the Dairy Breed in 1815, 
but he goes on to say, as quoted by Flint: 
"They are not now the meagre, unshapely animals they were about forty years 
ago; but have completely changed into something as different from what they were 
then as any two breeds in the island can be from each other. They are almost double 
the size, and yield about four times the quantity of milk that the Ayrshire cows then 
yielded. They were not of any specific breed, nor uniformity of shape or color; neither 
was there any fixed standard by which they could be judged". 
One naturally inquires as to how this great change in form, color, 
size, and aptitudes came about in the short period of four decades. It 
could hardly be brought about through selection and better methods 
of feeding and care alone. About 1750 the Earl of Marchmont bought 
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several cows and a bull of the Teeswater breed, all of a brown color 
spotted with white, from the Bishop of Durham. These cows were kept 
some time at his seat in Berwickshire. But the Earl owned extensive 
estates in Kyle, a part of Ayrshire, and thither he sent his factor Bruce 
Campbell with some of these Durham cattle. There they were kept 
for some time and their progeny grew and spread all over the countryside. 
Aiton, himself, "remembered well the time when some shorthorn 
<lr Dutch cattle, as they were then called, were procured by some gentle-
men in Scotland, and particularly by one John Dunlop, of Cunningham, 
who brought some Dutch cows-doubtless shorthorns- to his byres 
soon after the year 1760." About the year 1767, John Orr is said to have 
sent from Glasgow to his estate in Ayrshire some fine milk cows, "of a 
much larger size than any then in that region". Other noblemen and land-
ed gentry bought these "brown cattle, spotted with white, all of them 
larger than the native cattle of the county, and when well fed yielding 
much larger quantities of milk, and their calves were all raised." 
It is not necessary to search further into the period when the Ayr-
shire was undergoing its great change or modification from a small, in-
significant animal of little value as a dairy cow. Even then conditions 
did not change so smoothly and happily as seems by reading about it. 
Just as Flint says: 
"The cross with larger cattle and the natives of Ayrshire produced, for many years, an ugly-looking beast, and the farmers were lonig in finding out that they had 
violated one of the plain principles of breeding in coupling a large and small breed 
so indiscriminately together, especially in the use of bulls proportionately larg,er than the cows to which they were put. They did not then understand that no crosses could be made in that way to in'crease the si2ie of a race, without a corresponding increase in the feed," etc. 
The italics are mine, because I wish to emphasize in the highest 
degree the underlined words. Had the Ayrshire farmers not been able 
to increase the quality and quantity of their available cattle feed through 
superior methods of farming it would have been impossible, obviously, 
for them to have brought about a perfect fusion or blending of the two 
distinct races. But even under the stimulus of a rapidly growing urban 
population and the corresponding heavy demand for dairy products in 
the Clyde Valley, homogeneity in tne breedwas far from being an accom-
plished fact nearly a century after the crossing began, as may be learned 
from the following extract from Hall W. Keary's prize essay on Manage-
ment of Cattle, published in 1848 : 
"The Ayrshires are of two distinct sorts: The Native breed, a sma,lllight-boned 
animal; the Dunlop Ayrshire (a cross between theN ative breed and the Holderness) is a much larger description of cattle; the cows are frequently bought by the Edinburg 
and Glasgow dairymen, being excellent milkers. The small breed is consid.ered of the best quality. The calves are reared from the pail and housed in winter; they feed 
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tolerably well, but are rather light-fleshed animals, and do not reach heavy weights. 
They thrive on moderate p,astures, and are considered a hardy race of stock. There 
a,re herds of Dunlop Ayrshires, as well as of the Native breed, in many parts of this 
kingdom, principally esteemed for their milking qualities and general hardihood; 
and by good keep.ing the steers may be returned (meaning finished) at an early age, 
and when between two and three years old will reach from 46 to 50 stones" (644 to 
700 pounds). 
The evidence clearly indicates, that large cattle from Durham and 
Yorkshire (Holderness is a district long famous for its cattle in the latter 
shire) were used in the evolution of the modern Ayrshire breed, yet any 
student of breeds or races can plainly and unmistakably recognize in the 
head and horn alone of this breed its primeval origin as a member of the 
Celtic or (according to the classification of Sanson) the ancient Irish-
Bas hibernicus-race of cattle, of which the Kerry is considered a pure 
type, and to which group the Brittany is undoubtedly related. Certainly 
it is of mixed or composite ancestry, but the Celtic Brachycephalus 
race is clearly dominant over the P1·imigenius race as demonstrated by 
the cranial characters and the horn, in the opinion of the writer. 
With the aid of Mr. Adam Montgomerie of Lessnessnock it was 
decided to select seven representative pedigree herds of Ayrshires from 
farms presenting differences of altitude and quality of soil such as would 
tend to make a fair general average of figures to show the growth and 
development of the breed. At the same time it was the writer's object 
to note whether the quality of the soil in general fertility as well as in 
lime content, or the comparative poorness of the soil in these respects, 
had any influence on the growth of animals born and reared on the said 
soils. In other words, taking a particular district in the County of Ayr, 
on farms where the breeding of these cattle had been going on for genera-
tions, should I find any difference-an appreciable difference-in the 
average growth and size to warrant one affirming that the cattle of any 
particular herd were directly influenced by the quality of the soil on which 
they had been bred and reared? 
The writer first went to the farm of Auchenbrain, owned by David 
Wallace, and measured 60 head of cows in milk. They were found to 
be very uniform as a herd, in good condition, and first-class in every 
way. Next the excellent herd of Quintin Dunlop at Greenan, near Ayr, 
was measured. Here again it was pleasing to note the uniformity 
and quality of the cows-42 in milk-but it was thought at the time that 
the average in heart girth was not quite so high as at Auchenbrain. That 
was the writer's first impression without taking the necessary time to 
calculate the averages. But on arriving at the noted farm of Thos. Barr 
at Monkton-Hobsland-I was sure that the cows showed more scale 
while in general Ayrshire type and quality there was no appreciable 
difference. The writer next went to Lessnessnock, and apart from the 
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fact that perhaps there were more young cows than at any other place 
visited it was thought that the size of the animals, though a trifle smaller, 
compared closely with those at Hobsland. Then the cattle of the three 
brothers Logan, on separate farms, were measured and it seemed that 
there was not much difference in the size of the cattle bred on two of 
these hillside farms. Bargenoch and Overton are next to each other and 
Southcraig is more exposed on the opposite side of the same hill. Of all 
these farms, the one that stood out above the rest on casual inspection 
alone, without reference to the figures, as having the largest cattle was 
Hobsland. I detected some variations, of course, in the other farms, but 
nothing to speak of to any extent. 
On making inquiries I discovered that the value of the land at Robs-
land was about 40 pounds per acre, and at Auchenbrain, for example, 
it was 20 pounds per acre. That meant that Hobsland had better land, 
though not to the extent that the difference in value would indicate, 
because this farm straddles the highway a few miles out of Ayr, and 
Auchenbrain is about five miles in the country from Mauchline. I also 
discovered that on the lower pastures near the coast the quality of the 
grass was excellent and that when the wind storms, so general there, 
blew from the west the fine spray was often carried to a considerable 
distance inland, bathing the pastures with the salt foam and rendering 
the grass very palatable to the cattle. Mr. Barr assured me that after 
a storm of this nature the cattle were most eager to graze on those pasture 
The cattle at Hobsland are never salted. I merely mention this for what 
it is worth, as Hobsland is the only one of the seven farms so situated. 
It is true that Greenan also overlooks the coast, but the pastures are 
situated at a considerable height above the beach. 
The following report on the nature of the soil in the several locali-
ties is presented for the purpose of showing a relation of the nature of the 
soil with the size of the animals: 
AucHENB.RAIN (Lower Carboniferous).-Soil mostly clay loam on tight red boulder 
clay and in some places on marl. All well drainced by tiles. Lime is naturally deficient 
but has been renewed by slagging, and 20 years ago by heavy doses of gas 
lime (ten tons per acre) or slaked lime. 
Carries excellent pasture. 
LESSNESSNOCK.-Similar to Auchenbrain. In addition there is some reclaimed thin 
peat on clayey lake alluvium of coal measures. 
G.REENAN.-Soils very varied. (1) Blown sand below farm on sea shore. (2) Igneous 
rocks around steading. (3) Heavy "lake flat" soil to east of house. Giving (a) poor 
sandy loam (b) chocolate brown ferruginous loam (thin) (c) deep "mangel" clay loam. 
HosSLAND (Monkton)-Ground lies near edge of overlap of blown sand on clays and 
cla:y loams of coal measures. Above soil is the best for pastures in central Ayrshire. 
Lime naturally deficient. 
BARGENOCH.-Land on this area is heavy loam to clay loam on tough drift of carbon-
iferous rocks. Top few feet decalcified even on limestone measures. Soil mostly well 
drained and improved by ashes and gas lime. 
OvERTON.-Similar to Bargenoch. 
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SouTHCRAIG.-Highlying (600 feet) ground near Craigs of Kyle. Soil partly heavy 
clay loam of coal measures, and partly brashy brown loam on dolerite. 
Low MrLTON.-Contrasts with last three named as having a sandy loam soil on Old 
Red Sandstone or on Sandy Drift. Soil light red in color, free working and quick drying. Lime content 0; responds well to CaC03• A few lime springs present from deeper levels bring lime. 
Measurements were taken on all these farms excepting Low Milton, 
the farm occupied by the fourth of the Logan brothers. 
This report bears out what the writer has supposed, that generally 
these farms in Ayrshire were naturally, that is geologically, deficient 
in calcium. It also substantiates what he had previously learned as to 
the quality of the Hobsland soil-"the best in central Ayrshire for pas-
ture". Had this been the case it is more than probable that it would 
have been found that the natural deficiency in lime at Hobsland had been 
compensated for in a degree-perhaps more than on any of the other 
farms-by the utilization of the deposits of lime on the sea coast, just 
as happens in some parts of Brittany, where the accumulated deposits 
of small marine animals and also mixtures of marl and sand containing 
high percentages of calcium, have been used for decades to build up the 
soil near to the sea coast. I should have mentioned that I was led to 
suspect a natural deficiency of lime in Ayrshire soils by noting the rela-
tive fineness of bone in the cattle. 
The averages of the seven herds in heart girth and height of withers, 
IT'ilk cows in production only, are given here for comparison: 
Na.me of Herd 
Hobsland 
Lessnessnock 
Overton 
Auchenbrain 
Bargenoch 
Greenan 
Southcraig 
No. of Animals 
(cows) 
57 
58 
33 
60 
45 
42 
30 
Heart girth em~. 
192.0 
187.5 
186.8 
185.7 
184.8 
183.4 
182.5 
Height at withers 
ems. 
128.4 
127.7 
126.3 
127.6 
127.3 
125.8 
128.8 
These figures bear out first impressions about the cattle at Hobsland 
being larger in frame, though the apparent difference as judged from the 
average measurements does not seem to be as great as one would expect 
after having noted the difference from casual inspection, and it would 
probably be found that the Hobsland cattle, if weighed, would show an 
appreciable difFerence over some of the other herds. Apart from this, 
the two herds of Lessnessnock and Hobsland are very nearly the same·, 
so far as these two measurements are concerned. The former farm is 
on lower ground than most of the others and has some excellent pastures 
with quite a lot of clover growing in them. Mr. Montgomery showed 
me the difference in his pasture where by dressing it with lime he had 
induced the clover to grow. Of course, it would be necessary to know 
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something more detailed of the history of these farms, especially regard-
ing the amounts of lime or basic slag deposited on the land within recent 
years. Small as are the average differences in the size of the cattle in 
the respective herds as shown by these two measurements alone, it is 
singular that they should coincide so closely with what had been imagin-
ed at the time of measurement. This can only be accounted for, if exact, 
by the fact that after measuring, many hundred cattle of various breeds · 
and sizes, any difference, even when slight, between one herd and another 
is quickly detected. On the other hand, the above figures show that there 
is an interesting uniformity in the general averages of the Ayrshire herds, 
whereas the individual differences, of course, show much wider varia-
tions in all the herds. But in all fairness to the breeders it should be point-
ed out that measurements of the great majority of the cattle fluctuate 
around the average values, the wide individual variations being confined 
to a very small percentage of animals. It is probable that these breeders, 
all of whom are related to each other by blood or by marriage, except 
Mr. Barr, are all striving to produce a similar type, and any system, 
the application of which might give decidedly beneficial results when 
instituted by one, would naturally be adopted by the other. One funda-
mental preoccupation of these Ayrshire farmers is undoubtedly the 
maintenance of size and constitution in their cows. Selection alone will 
not do this; it is essential that the animals be well fed on vegetation and 
concentrates containing the requisite amount of bone-forming substances. 
In the home of every breed there is perhaps a balance, as it were, of 
the requisite quantity of phosphates of lime in the natural feed neces-
sary for the normal growth and development of that particular breed. 
The show ring is the controlling standard which sounds the warning when 
the type begins to deviate. It is logical that in a very rainy climate, for 
example, the top soil is always losing its mineral elements. These shrewd 
Scottish farmers are aware of that fact, and so they are continually try-
ing to preserve the balance by judicious uses of lime in some form 
as well as phosphates to some extent. 
It is this preservation of type and constitution in cattle which forms 
the real test of a breeder or a community of breeders, and, when through 
ignorance or neglect, the balance of mineral elements are changed to a 
point where the animals begin to lose size and substance compared with 
the approved type of the particulat breed, then degeneration is the result. 
6. The Beef Shorthorn 
The Scotch or Beef Shorthorn as the breed is called, to distinguish 
it from the old-time Shorthorn or "Durham", is a highly specialized 
type in which the inherent milking qualitie..; of the breed have been sub-
ordinated to its fattening qualities. The "Scotch" Shorthorn was 
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evolved and developed in the County of Aberdeen, in the northeast-
ern part of Scotland, where there are no permanent pastures and where 
the cattle must be housed for 32 weeks in the year. During the other 
twenty weeks the cattle are on grass night and day. The climate of this 
part of Great Britain is cold and bleak during a considerable part of the 
year. The winters are long, as the latitude is about 58 degrees north,. 
and the piercing cold winds that sweep up the country from the North.: 
Sea, together with frequent snowstorms, combine to make this a region 
more suitable for beef than for dairy cattle. The great problem of the 
cattleman in this region formerly was how to obtain a sufficiency of 
cheap, succulent feed in winter. 
Early in the 18th century the cultivation of turnips became very 
general in England. About 1730 the custom of turnip growing penetrated 
into Scotland and gradually became a popular crop on Scottish farms. 
The success of the Collings brothers in Shorthorn breeding in the Tees 
valley during the initial years of the 19th century caused a great exten-
sion in Shorthorn breeding. The County of Aberdeen at that time had 
not yet begun to grow turnips. 
According to Sinclair, the first man to establish Shorthorns in the 
County of Aberdeen was Capt. Barclay of Ury, who succeeded to his 
father's farm which was located near Stonehaven. His father had pre-
pared the land for growing good crops and fattening cattle. 
"The Captain's father was one of the greatest agricultural improvers of his 
day-a st rong man, whom no difficulties could daunt, and no labours tire. He trench-
ed and drained, blew up the big stones with powder, or tumbled them into the bed 
of the river, made roads, dykes, and plantations, and spread great quantities of lime 
on the soil. (The italics are the author's.) 
"He then introduced the cultivation of turnips, brought skilled ploughmen and improved implements from Norfolk, E z1gland, and thus, with immense labour, con-
verted his ragged patrimony into a productive estate." 
Thus the son inherited a farm well suited to the raising of cattle. 
We learn that the soil of Ury was of a strong nature, "capable of growing 
good pasture which was encouraged by the great doses of lime it got". 
The turnip readily became acclimated to the rude conditions and the 
culture spread until the whole countryside eventually became covered 
with turnip fields. This crop with oat straw forms the great winter feed 
of these northern farmers. Barclay introduced Shorthorn cattle to fatten 
on the turnips and straw and from the beginning the experiment was a 
great success. It would have been impossible to have fattened Short-
horns in that climate without a suitable winter feed like the turnip. 
The man who did the most constructive work in evolving the 
Scotch Shorthorn was Amos Cruickshank, who founded his herd at Sitty-
ton in 1837. He purchased his foundation stock in different parts of 
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England wherever it suited him to buy. He paid little attention to pedi-
gree but was guided primarily by the quality known as "constitution". 
He wanted animals of great substance and thick natural flesh, and es-
pecially selected his bulls with great depth of chest or heart girth. By 
in-and-in breeding methods he concentrated the blood of the type that 
he considered the nost suitable for the conditions peculiar to that part 
of the country. Other men like Campbell of Kinellar, Wm. Duthie, W. S. 
Marr, Durno of Uppermill are other prominent breeders also associated 
with the astounding progress made by the Shorthorn in the north 
of Scotland. These men were guided by the same ideas; they knew 
the only kind of cattle for their conditions were those with great 
capacity for feeding, animals that could consume enormous quantities 
of turnips and straw during the long winter months. So it was that the 
Scotch Shorthorn became a strictly beef animal in time, although it is 
said that Cruickshank did not overlook entirely the question of milk. 
The Shorthorn was first introduced into the United States by 
Gough and Miller in 1783. The cattle were landed in Virginia and from 
there some of them and many of their descendants were imported into 
Ohio, Kentucky, and other states. The first pedigree Shorthorn cattle 
to cross the Mississippi River were importedfrom Ohio, in 1839, by Na-
thania! Leonard of Ravenswood Farm, near Bunceton, Missouri. This 
historic farm is now owned by the grandson of the original owner, and 
choice Shorthorn cattle are still bred at Ravenswood. It should be noted 
that these early importations were cattle mainly tracing to the Bates 
type of Shorthorn. It was not until about the year 1875 that Scotch 
Shorthorns were introduced into this country. The first man to introduce 
animals of this type into Missouri is supposed to have been Ed. Kissinger 
of Pike County. 
The Beef Shorthorn provide::; a striking example of the change 
of form that may be brought about in a breed by means of selection, 
environment, and feed. The conditions where the breed was evolved 
were so different from its ancestral home in England, and the qualities 
sought for by Cruickshank and his disciples so contrary to the English 
breeder's ideals, that in the course of several generations a great trans-
formation took place in the general form and shape of the animal. Thi.:; 
great change in comparison with the Dairy Shorthorn is effectively shown 
throughout the whole series of graphs, Figs. 2 to 20. 
It will be noticed that the two breeds or types differ considerably in 
four important measurements. The average measurements of 225 English 
Dairy Shorthorn females, taken by the writer, from two and one-half to 
eleven years old have been compared with those of36 typical Beef Short-
horns, also taken by the writer, in the Sni-A-Bar herd, Grain Valley, 
Missouri, from about two and one half to eleven years old, as follows: 
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B. s.l 
D. S. 
Height at withers I Heart girth 
128.1 203.4 
132.2 197.5 
I Length of body I Width of loin 168.9 53.5 
164.8 49.67 
Th~ figures speak for themselves, but it is well to call attention to 
something which might be rather surprising to most students of animal 
form: Contrary to what one would think, the Beef Shorthorn is longer 
in the body than the Dairy Shorthorn. With respect to other values, it 
is known generally that the Beef Shorthorn is lower in height, greater in 
chest circumference, and wider in loin. It should be observed that the Beef 
Shorthorns comprised animals ranging from rather thin old cows to 
those in high show condition. Their heart girths varied from 185 em. to 
238 em., the latter representing the heart girth of Dorothy Anoka, grand 
champion Shorthorn cow at the International Livestock Exposition, 
Chicago, 1925. She was just four years old when the measurement was 
taken and was suckling a male calf three weeks old. 
The heart girths of the 225 Dairy Shorthorns varied from 177 em. 
to 232 em. The latter measurement was taken from an eight-year-old 
cow of large size and in a rather high condition. In every instance the 
averages represent dairy cows in milk. These figures may be taken as a 
fair indication of the range of heart girth in the Dairy Shorthorn, although 
it would be extremely rare to find one so high as 232 em. which is about 
15 em. higher than the usual highest cows in an average herd. There was 
one other cow measured, twelve years old and excessively fat, the largest 
and fattest Shorthorn the writer has ever seen. She measured 142 em. 
in height (a portion of this unusual height is attributed to the abnormal 
covering of flesh and fat over the withers), and had the extraordinary 
measurement of 255 em. in heart girth. Her measurements are not in-
cluded as being abnormal. She was in the Sketchley Hall herd, in a part 
of Leicestershire where the land is very rich. The cow with 232 em. heart 
girth was in the same herd. 
REVIEW OF LITERATURE RELATING TO THE MEASUREMENTS 
The writer is not familiar with any literature in which quantitative 
measurements were employed in a historical study of the environmental 
conditions obtaining where the dairy breeds have been evolved. 
Considerable work has been done in the study of form in mature 
cattle, and on the relation between form and milk production, chiefly 
by German investigators. Beginning with Nathius (1875), the following 
have published works in which the study of animal form by means of 
exterior measurements has been given more or less prominence: Lydtin, 
36 MissouRI AGRICULTURAL ExPERIMENT STATION 
Werner, Wilckens, Lehnert, Pusch, Pott, Settegast, Stegmann, Schmidt, 
Kleberger, Kraemer (Swiss). Their works are cited in the bibliography 
at the end of this paper, but it is not necessary to examine in detail the 
result of their investigations since this work is not concerned with the 
same problem. 
The literature relative to the course of skeletal growth with age and 
the change of form with age has a closer bearing on the work presented 
in this thesis. This is not large and may be disposed of in a paragraph 
or two. 
The only monograph prior to 1910 relating to age change in form 
and dimensions which is known to the writer is that of Wagner, in Ger-
many, who made graphic illustrations of the averages of36 measurements 
to show the course of skeletal growth in a number of dairy cattle. 
After Wagner, the most important work done in this field is due to 
Eckles and his collaborators at the Missouri Station. Their work· is 
summarized in three papers of the Missouri Station, in Research Bulle-
tins 31, 36, and 66. Eckles and his co-workers published their data on 
normal growth in weight and growth in height at withers (measurement 
No. 1); also data indicating the effect of a generous food supply and the 
age of calving on growth. In addition to weight and height at withers, 
Eckles and his collaborators collected data on twenty other linear measur-
ments. These data on the other twenty measurements were compiled 
and analyzed mathematically by Brody and Ragsdale. 
French, Italian, Swedish, and other Continental investigators, have 
also taken measurements of European cattle within recent years, chiefly 
from the standpoint, however, of investigating the correlation of form 
and production. Some months prior to the writer's visit to the Ayrshire 
herds, two Swedish investigators had taken measurements of Ayrshire 
cattle in Scotland. Since returning to the United States the writer has 
received a letter from Mr. Robert Hobbs of Kelmscott stating that, 
"A young man from Oxford University has recently been here measuring cattle 
pretty much like you measured them". 
So it appears that interest in this branch of science is very general in 
most countries. 
In 1922, Schmid, a Swiss investigator, did some · notable work. · 
Very numerous measurements were made. Eight tables are given in 
his paper showing the averages of growth during the different periods, 
besides seven other tables with graphs showing the modifications of 
growth. There is also given a table based on the relation between average 
body measurements and height a:t withers. 
RESEARCH BuLLETIN 141 37 
THE DATA 
These data were plotted in several ways and are shown in Figs. 2 
to 20. 
Figs. 2 to 8 inclusive indicate the course of growth in the seven 
skeletal dimensions measured by the writer. The absolute values of the 
measurements were plotted against age. The symbols in all cases repre-
sent the writer's data, and the smooth curves represent the data of Eckles 
and collaborators as given in Research Bulletin 96 of the Missouri Station. 
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Figs. 9 to 14 represent the ratios of the measurements of the several 
dimensions at different ages of the animals, investigated by the writer, 
to the corresponding measurements of Holstein-Freisian cattle mea:sured 
by Eckles and co-workers. Thus, from 9, the height at withers of Brit-
tany cattle is about 87 percentoftheheightatwithers ofHolstein cattle. 
In other words, these figures indicate the relative sizes of the several breeds 
of cattle measured by the writer, to the size of Holstein cattle at the 
Missouri Station for the corresponding ages. 
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Fig. 15. Differences in form, and changes in form with age in cattle as revealed 
from the ratio• of heart girth (measurement 18) to height at withera (measurement 
1). These ratios are seen to be lowest for Jersey, Holstein, and Ayrshire cattle, 
and highest for Beef Shorthorn and Dairy Shorthorn cattle. The breed differences 
in the ratios are seen to increase with age. 
Figs. 15 to 20 represent the ratios of each of the measurements 
taken by the writer to the height at withers of the same breeds of animals 
and at the same age. In other words, the value of each of the measure-
ments is compared to height at withers of the same animal at the given 
age. These are meant to be indications of change of form (or body build, 
or conformation) with age of each of the breeds of animals. Thus, for 
example, taking Fig. 15, showing the change of ratio of heart girth and 
height at withers, it is clear that with increasing age this ratio in the 
case of the Beef Shorthorn has the tendency to increase to a greater 
extent than in any other breed of cattle represented on these charts. On 
the other hand, the Holstein, Jersey, and Lombardy breeds are lowest 
in the scale with respect to this ratio. The Dairy Shorthorn and Brown 
Swiss are intermediate in value. 
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The only way to show clearly the progressive change in the rate of 
growth and the change of form with age is to take frequent measure-
ments of the animals during their growing period from birth to maturity. 
There is very little difference between height at withers and length of 
body for several weeks after birth, but, as the animal increases in age, 
the rate of growth in length of body augments more rapidly than the 
rate of growth in height at withers. This difference in favor of length of 
body progresses rather rapidly and reaches its maximum with the ces-
sation of growth. . 
In the case of Brown Swiss male calves of one and two months old, 
there is a difference of 3 em. only between height and length; at six years 
old the difference between height and length of body is 31.9 em. In the 
Lombardy breed at one month the difference is 1.4 em. only (average of 
ten animals). In the Ayrshire breed at two months the difference is 3.5 
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em. In the Brittany breed the difference is very slight in height and 
length up to three months old. 
In young animals other than those of the Dairy Shorthorn breed 
there is hardly any difference in the values for height and length, but in 
the case of the latter breed this does not appear to hold true. Accord-
ing to the measurement of a newly born Dairy Shorthorn calf it is seen 
that heart girth and length of body are equal-74 em. · whereas with the 
other breeds height at withers and length of body tend to be nearly equal 
in the early stages of growth. Indeed, there is no doubt that the Dairy 
Shorthorn in its very young age differs in form from the other dairy breeds. 
For some days there is less difference in the values of the measurements 
between heart girth and length of body than there is between height at 
withers and length of body. Then a period is reached when the height 
and length tend to approach each other in values. At three weeks there 
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is a difference of one em. only in the latter measurements. At four and 
five weeks the difference is 2 em.; at six weeks the table shows a dif-
ference of 5 em., but at eight weeks the dimension of length of body begins 
to draw away from that of height at withers, and at si~ years old (24 
animals included in the averages) the difference is 33.9 em., or 2 em. more 
than in the case of the Brown Swiss. 
In the case of the Brittany breed there is, at two days old, a differ-
ence of one centimeter only in height at withers, heart girth, and length 
of body. Then heart girth begins to draw away rather rapidly from height 
at withers, but the latter measurement and length of body increase ac 
almost equal rates until the calf is five weeks old. From that time on, 
the increase in length of body over fleight at withers progresses until at 
five years (21 animals included in average) the difference between the 
former dimension over the latter is 26.3 em. 
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Development and change of form with age, though following the 
same biological law with regard to the tendency, or impulse, of the organ-
ism to extend or grow, vary, nevertheless, according to the breed and 
nature of the environment, using the latter word in its broadest sense. 
To cite the two extremes, for example, among the dairy breeds measured, 
it appears conclusive that the growth period in Dairy Shorthorns is 
longer than in the case of the Brittany. This refers, of course, to the 
growth of the skeleton. 
The writer is of the opinion that the three measurements-Height 
at Withers, Heart Girth, and Length of Body (from point of shoulder to 
ischium, which was taken as an index of length of body) are all o£ very 
great importance in arriving at conclusions regarding the rate of growth 
in animals. And of these three, Heart Girth is perhaps the most impor-
tant. It is absolutely essential that the exact age or approximately exact 
age of all animals be known when computing values. The younger the 
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animal the more need for precision. So important are the three afore-
mentioned values in estimating the relative physical development of 
animals that, in the opinion of the writer, it would be possible, once the 
typical averages for weil formed normal young animals of the various 
breeds are known, to purchase intelligently growing animals at different 
ages without having seen them previously. This applies to size and con-
formation alone, of course. 
For obvious reasons it is strongly advisable that measurements of 
a breed ot breeds for scientific purposes should be taken by the same 
person, or by a second person who has learned to take the measurements 
exactly like the first person. Uniformity of method is the key to good 
work. For instance, in measuring heart girth the tapeline should not be 
drawn so tight as to make a deep indent in the hide. Neither should it 
be slack, but just uniformly close enough to press reasonably tight against 
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the animal's body. In measuring the length of body the writer places 
one end of the tape exactly, as he judges it, in the center of the tuberosity 
of the humerus, at the superior end where it articulates with the scapula, 
commonly known as the point of the shoulder. The other end of the tape, 
drawn tight enough to take up all the slack, should be placed as near as 
possible on the center of the tuber ischii or pin bone. This means, with 
the animal showing its broadside or lateral form to the person making 
the measurements, that the end of the tape should go "just around the 
corner" in order to be placed exactly on the right spot. Then measuring 
length of body as far as the hip joint only, the tape should be placed 
exactly on the center of the large tuberosity forming what is commonly 
known as the "hook" or hip bone. Having adopted a manner of taking 
measurements according to a "happy medium" style, the person doing 
this should preserve the uniformity throughout. This matter of uniform-
ity in taking measurements cannot be two strongly emphasized. It means 
all the difference between success and failure, so far as accurate results 
are concerned. 
It might be well to mention that the writer measured the full length 
of the head from the top of the poll to the extreme end of the muzzle. 
Some German investigators in measuring the head go only as far as the 
point where the muzzle begins. In measuring the width of loin, the writ-
er did not take from hip (hook) bone to hip bone, as is done by some in-
vestigators, but measured what he considers to be the true width of loin, 
just in front of or anterior to the hip joints, the part of the anatomy which 
is held horizontal by the transverse processes. There would be no ob-
jection to the first method if all the animals were in the same condition 
or degree of fatness, but under this system animals in poor condition 
may show a wide loin and receive values out of all proportion to their 
relative heart girth, which is the principal measurement. 
In the case of the Beef Shorthorn breed a certain proportion of the 
average superiority in heart girth over heart girth in Dairy Shorthorns 
should be attributed to the deeper muscles and adipose tissues of the 
former. The same applies in a lesser degree to the width of loin measure-
ment. 
A careful study of the last series of graphs, where the averages are 
expressed in terms of percentages of height at withers, divulges a mass 
of interesting data. For example, it is noticed that whether scientifically 
or empirically the breeders of Ayrshires and Dairy Shorthorns know 
the importance of a large heart girth in proportion to height at withers. 
In other words, they are breeding animals with relatively short legs 
and strong constitutions, as shown by Fig. 15, in comparison with all 
other breeds of dairy cattle, including Holsteins and Jerseys. Of course, 
we find these values still further accentuated in the case of the Beef 
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Fig. 21.-Charactcristic scene at n cattle market inn country town in northern Italy, sho,..,·ing t he 
Lombardy breed of cattle. 
Fig. 22.-Brown Swiss heifer: a closeup of a typical individual. Note the deep chest, long back, 
large head and ears~ and strong bone. 
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Shorthorn, as one would imagine. For the present, however, only the 
dairy breeds will be considered. 
It was expected that the Brown Swiss, whose absolute values for 
length of heiid are at the top of the chart (Fig. 4) would also be near 
the top when compared with height at withers, but it was hardly expect-
ed that the Brittany breed would rank the highest on this chart. This 
means that in proportion to its height the Brittany has the longest head, 
whereas absolutely the Brittany has a much smaller head than any other 
breed. Relative to its height the Beef Shorthorn has the shortest head. 
This is not surprising as breeders have been endeavoring for many years 
to reduce those portions of the anatomy that have the least value as 
beef. In heart girth relative to height (Fig. 15) it will be noticed that 
there is more uniformity or less variation in Ayrshires measured in Ayr-
shire than there is in animals of the s.ame breed measured in the United 
States (Eckles data). This uniformity in favor of Ayrshires as measured 
in Scotland and those measured in this country seems to be carried through 
all the graphs in this series. This is also what we should expect to find, 
for it may be regarded as a fundamental law in animal breeding and devel-
opment that the farther a breed is transplanted to soils and conditions 
remote (not necessarily the greatest distance away, however) from its 
native habitat, the more variation we should expect to find compared with 
a similar mumber of animals in the land of their origin. 
Despite the variations in the charts, it will be observed that the 
trend of growth is in accordance with a general biological law. It will 
be noticed that the "shoulder" of the curve is very similar for all breeds, 
(see the second series of graphs), and that maturity in skeletal form takes 
place very rapidly after about the twentieth month. 
The series of graphs (Figs. 2 to 8) containing the two curved lines 
are perhaps the most enlightening in a comparative study of the breeds. 
It is interesting to note particularly the uniformity of the Brittany and 
Ayrshire curves. 
The writer wishes to emphasize something that is not generally 
realized by students of animal form: that a distinction should be made 
between "early maturity" as expressed by one who thinks in terms of 
the fattening qualities of an animal and "early maturity" as expressed 
by the relative rate at which the skeletal form reaches its maximum 
development. This problem is well illustrated in Fig. 3 and other graphs 
in the same series. It will be noticed that the Brittany and Jersey show 
practically the same curve, rather flat, that is they mature quickly or 
suddenly when they reach the "shoulder" of the curve. Going to the 
other extreme at the top of the chart it is seen that the growing period 
of the Dairy Shorthorn (the dry cows of which fatten much more readily 
than those of the other dairy breeds) is, nevertheless, appreciably more 
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Fig. 23.-Brown Swiss heifers on an Alpine farm. 
Fig. 24.-A farm house in the Canton of Schwyz. 
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prolonged than the Brittany and Jersey breeds. This leads to a discus-
sion as to the reasons for these phenomena. Why, one might logically 
ask, does the Brittany, born and reared under rather primitive and 
poor conditions as to feed and general care, and nourished on mediocre 
or poor pastures, attain its maximum development of form quicker than 
the Dairy Shorthorn, which is bred and reared under optimum condi-
tions of shelter, feed, exercise, ventilation, and general good care? It is 
noticed that the average difference in the thoracic perimeter between a 
Brittany heifer of two years and a full-grown cow of seven years is 4.8 
em., and that the difference in height at withers is 3 em. In the case of 
the Dairy Shorthorn the respective differences are 13.2 and 6.1 em. This 
question of relative size of the breeds and relative early maturity is dis-
cussed elsewhere. 
Some interesting phenomena are observed in studying the tables 
and graphs relative to the length of body. Cattle grow more quickly in 
length of body between, say, about 20 months and four years than they 
do in either height or withers or heart girth. This is more noticeable in 
the Dairy Shorthorn, the Lombardy, and the Brown Swiss breeds, and 
much less noticeable in the Brittany and Ayrshire breeds, another proof 
that these two breeds mature more quickly than the others in skeletal 
form. 
DISCUSSION AND SUMMARY 
It would seem that in general the various European breeds of cattle 
vary in volume or size according to the quality or nature of the soil 
where they are born and reared. 
One is also warranted in suggesting that the limiting factor in tem-
perate climates, where there are no extremes of altitude, rainfall, or other 
disturbing natural factors, is the supply of calcium and phosphorus 
available in the feed as determined by the available supply of these min-
erals in the soil. Most frequently when calcium is lacking in a soil 
phosphorus is also lacking, and as the skeleton is largely composed of 
phosphate of lime it is evident that the grasses and other vegetation 
grown on soils lacking in these two elements cannot be so conducive to 
the growth of frame or bone as vegetation grown on soils rich in these 
minerals. Indeed a careful study of actual conditions in the field, supple-
mented by a comparative study of the graphs almost impels one to adopt 
these conclusions. 
The Brittany, truly a dwarfed breed in every respect, owes its ex-
tremely small size to the natural lack of both calcium and phosphorus 
in the geological formation of those parts of Brittany where the breed was 
evolved. This dwarfed condition is merely a result of cumulative phys-
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Fig. 25.-A typical Swiss Alpine landscape in the home of the Brown Swiss breed. 
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Fig. 26.-Meiri, a present-day Brown Swiss bull, showing the remarkable substance and great 
strength of skeleton characteristic of th·e best male specimens of this breed. 
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iological effort on the part of the animal organism to adapt itself to the 
available environment in which it is born. There seems to be good evi-
dence in favor of what appears to be a fact, but the following from the 
classic work of Risler is excellent confirmation that when the conditions 
for more ample growth are present the Brittany breed is quick to profit 
by it, and that increased size is brought about by an increased phospho-
rus and calcium content in the forage eaten by the animals, as well 
by an improvement in the general fertility of the land: 
"A mesure que la production des fourrages augmente et que leur qualite s'amel-iore, les vaches lilliputienne de 1' ancienne race du Morbihan prennent plus de taille 
et d'ampleur. Le poids de betes augment en raison de la quantite de phosphate de 
chaux qui est mise en circulation dans le sol qui les nourrit". 
Another fact of capital importance in understanding the limitint:, 
factor or factors of size is mentioned that at Trevarez it took 30 kilos of 
hay to make one pound of beef, but on the neighboring farms it took 
35 kilos of"the best hay" to make a pound of beef. Ofcoursethismeant 
probably a pound in live weight with fattening animals. 
Selection is a potent factor always in the evolution of breeds, but 
it has its limits. The exercise of judicious selection will remedy defects 
of conformation but will not increase the racial size and substance of the 
breed beyond the limit determined by the amount and quality of the 
available feed, which in turn is largely determined by the quality and 
mineral content of the soil on which it grows. It should be understood, 
however, that the more a race or breed lives on the products of the soil 
where it is born, the more nearly the foregoing holds true. The Brittany, 
the Brown Swiss, and the Lombardy breeds may be said to be "natural 
breeds" in this respect, i.e., they are almost wholly uninfluenced by out-
side conditions of feed, as they live nearly altogether on home grown 
products. 
Turning to the other extreme· from Brittany conditions in so far 
as the mineral content of the soil and topography is concerned, we ob-
serve that Switzerland produces breeds of cattle differing very mark-
edly from the Brittany breed. In the case of the former country all the 
breeds are distinguished by their strong skeletons and robust consti-
tutions. So strong are the Brown Swiss and the Simmenthal breeds in 
bone structure or frame that compared with breeds which originated 
in soils where the underlying rocks are low or lacking in bone-forming 
elements, or where rigid selection has operated to some extent in refining 
the form, they are said to be "coarse". As a matter of fact, however, they 
are merely the natural expression of the geological formation, the topog-
raphy, and altitude of the land of their origin; and if the average man 
who is prone to criticize them on this account could see them grazing their 
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Fig. 27.-Svitta, a prize-winning Brown Swiss cow which yielded 60 pounds of milk in 24 hours 
at t he Milan Exposit ion in 1923. 
Fi8. 28.-Brittany bull at a fair in the province of Brittany, France. 
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native mountain sides and valleys he would agree that their conforma-
tion is strictly in harmony with their surroundings. 
In the case of the Ayrshire we have man-made environment which 
has contributed to the evolution of the breed. Naturally deficient in 
calcium, and probably phosphorus, the soil has been improved by very 
liberal doses of gas lime and phosphatic manures to some extent, so that 
the natural mediocrity and acid condition of the greater part of the land 
has been modified to the extent that clover and other legumes, which 
are rich in lime, and root crops have been produced in abundance to 
develop a larger breed of cattle. It is also possible that concentrated 
foods, such as cotton-cake and bean meal (also rich in lime) used in 
dairy herds through the long winters, have played a considerable part 
also. The writer found that in Ayrshire all the farmers were enthusias-
tic regarding the benefits from feeding bean meal. It is their favorite 
concentrate. 
The Dairy Shorthorn is a product of rich land, more or less high in 
mineral elements which form bone. I found most of the best herds on 
soils belonging to the Jurassic period, where the oolites give rise to 
certain typically good grazing soils. In some places rich soils of lias for-
mation sustain large herds of Dairy Shorthorn cattle. It would have been 
impossible, however, to have developed the Dairy Shorthorn breed 
in Brittany, or even in Ayrshire. 
Calcium assimilation in farm animals is a subject which is being 
studied with great assiduity and interest at the present day. The recent 
review of work along thisline by McCollum and Simmonds throws much 
light (see Chapter XXI, p. 436 of the Newer Knowledge of Nutrition) 
on this problem of absorbing interest, but it divulges the fact at the same 
ti.me that there is still much investigation along this line before the last 
word is said. 
One of the cardinal conclusions which forced itself on the mind of 
the author in investigating European conditions is the fact that large 
breeds of cattle cannot be produced on soils which are lacking in bone-
forming substances. If large breeds are transported to such soil, not-
withstanding the desirability in constitution and prepotency of the foun-
dation stock, the race or breed will degenerate progressively to a point 
where the size will remain more or less constant as being the stage where 
the chemical content of the soil, both quantitatively and qualitatively, 
is best adapted for supporting animals of a certain volume or size, which 
depends to a large extent on the development of the skeleton. 
In temperate climates such as the countries where the author made 
his investigations, soil is the most important factor. It can readily be 
understood that in very cold or very hot countries climate would be 
the dominating factor, probably. 
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Fig. 29.-Brittany cow, showing rare symmetry in conformation. Note the fine bone, and rela-
tively deep body. 
Fig. 30.-Young calves of the Dairy Shorthorn breed at the Royal Latin School, Buckingham, 
England. 
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Other interesting phenomena noticed by the author led him to the 
conclusion that there is a correlation between the size of the cattle and 
other domestic animals and the size of the people who breed them. The 
Swiss breeders are generally strong deep-chested men, with strong bony 
skeletons. The men and women have large hands and feet, resembling 
the cattle in the latter respect. In Brittany, the people are small like 
their cattle. The Brittany draft horse breed is the smallest of the French 
draft breeds. While it is a fact that some of the Scottish people are very 
tall, those farmers I saw in Ayrshire breeding Ayrshire cattle were cer-
tainly not distinguished for their size, and seemed to be inferior in this 
respect to the farmers where I measured the Dairy Shorthorn. The 
Lombardy is a rather large breed in Italy and the farmers in that province 
are robust well developed individuals in general, much more so than the 
races of southern Italy. The people of Sardinia, Corsica, and Jersey, 
generally speaking, are small in stature, and their domestic animals 
are diminutive in size. Some natural law seems to conserve a harmonious 
balance between the people and their domestic animals, so far as their 
skeletal development is concerned; and the basic causative factor is the 
nature of the soil particularly as regards its calcium and phosphorus con-
tent. 
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Fig. 31.-Young Dairy Shorthorn Heifers at t he Royal Latin School, Buckingham, England. 
Fig. 32.-Prize-winning Dairy Shorthorns at the London Dairy Show. 
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Fig. 33.-Merry Maid 5th, first-prize in milking trials a t the London Dairy Show, 1921. Average 
production-60.2 pounds of milk per day. 
Fig. 34.-Lessnessnock Dairy Louden, famous prize-winning Ayrshire cow in the United States. 
Bred in Ayrshire. This picture exemplifies the relatively short legs, deep chest and barrel, and length 
of body seen in the best cows of the breed. 
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